Background: Collagen, a triple-helical, self-organizing protein, is the predominant structural protein in mammals, found in tendon, bone, ligament, cartilage, intervertebral disc, skin, blood vessel, and cornea. Tendons have 70-80% dry weight as collagen, and function as dynamic structures which respond to the magnitude, direction, frequency, and duration of physiologic as well as pathologic mechanical loads via complex interactions between cellular pathways and the highly specialized extracellular matrix. This extracellular matrix of tendon is hierarchical structure having collagen fibrils oriented along longitudinal axis of tendon. The theory suggests that the mechanisms which drive the preferential accumulation of collagen of loaded tissue are not only cell-driven but operate at the molecular level. The concept reduces control of matrix morphology in degrading chemical environment via mechanical strain. Methodology: The investigation was carried out in an environmentally-controlled microbioreactor in which fascicle extracted from mice tail tendon was subjected to strain gradients using three-point bending. The unstrained fascicle was labelled with dye and stripes were created on it via photobleaching. The deformation of fascicle lead to change in the displacement between stripes which resulted in quantification of strain magnitude. Thereafter, deformed fascicle was exposed to bacterial collagenase (BC) and its degradation was tracked using Second Harmonic Generation (SHG) signal produced by collagen fibrils present in it. It was found that mechanical strain significantly increased degradation time of Collagen fibrils present in the regions of fascicle having high tensile strain compared to the ones having low strain magnitudes. Conclusions/Significance:Our study demonstrates for the first time that applied mechanical strain preferentially preserves collagen fibrils forming tendon tissue in the presence of a pathologicallyimportant BC. Our results have the potential to extend our understanding of phenomena like development, adaptation, remodeling and disease of many collagen matrices.
Mechanical and Aerospace Engineering, Princeton University, Princeton, NJ, USA. Membrane tension affects cell migration, cell cycle, cell signaling, and mechanosensation. The fluid-mosaic model posits a liquid-like plasma membrane, which can flow in response to tension gradients. It is widely assumed that membrane flow transmits local changes in membrane tension across the cell in milliseconds. This conjectured signaling mechanism has been invoked to explain how cells coordinate changes in shape, motility and vesicle fusion, but the underlying propagation has never been observed directly. Here, we present a simple biophysical assay to measure the propagation of membrane tension in mammalian cells. In cell-attached membrane blebs, tension equilibrated within 1 s, but in intact cells we observed no sign of tension propagation in measurements that lasted up to 500 s. The failure of tension to propagate is explained by a simple fluid dynamical model that incorporates the flow resistance due to cytoskeleton-bound transmembrane proteins. This model predicts that the membrane behaves as a twodimensional gel, through which molecule-sized tracers can readily diffuse, but where bulk flow is largely suppressed. Under physiological conditions, cellular membrane tension is therefore heterogeneous and far from equilibrium. Our results show that membrane tension is not a global mediator of long-range signaling, but that local changes in membrane tension may mediate distinct processes in different sub-cellular domains.
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Cell Type Specific Splicing of Piezo2 Regulates Mechanotransduction Marcin Szczot 1 , Leah Pogorzala 2 , Hans J€ urgen Solinski 1 , Mark Hoon 2 , Alexander T. Chesler 1 . 1 NCCIH, NIH, Bethesda, MD, USA, 2 NIDCR, NIH, Bethesda, MD, USA. Piezo2 is a mechanically activated ion-channel required for touch discrimination, vibration detection and proprioception. Here we discovered that Piezo2 is extensively spliced, producing different Piezo2 isoforms with distinct properties. Sensory neurons from both mice and humans express a large repertoire of Piezo2 variants whose expression is cell-type specific. Biophysical characterization revealed substantial differences among Piezo2 splice variants.
Together our results describe, at the molecular level, a potential mechanism by which transduction is tuned permitting the detection of a variety of mechanosensory stimuli. The ryanodine receptor isoform 2 (RyR2) is a key component in the cardiac excitation-contraction coupling. This channel regulates the release of Ca 2þ from the sarcoplasmic reticulum to the cytosol, a critical event for cardiomyocyte contraction. Interestingly, RyR2 shows poor selectivity for calcium (Ca 2þ /K þ 7-fold), while conducting K þ 6-fold faster than Ca 2þ . Most of combined mutagenesis and electrophysiology studies for mapping key residues modulating cation permeation in RyR2 are based on K þ conductance. Nevertheless, the molecular basis of K þ permeation mechanism and thermodynamics in RyR2 is still lacking. In this work, we used computational electrophysiology approaches in all-atom molecular dynamics (MD) simulations to study the permeation of K þ ions through the wild-type form of the channel (RyR2-WT) and cytoplasmic-vestibule mutants (RyR2-G4871C/E4872C and RyR2-G4871H). Starting from the open-state channel structure solved by Cryo-EM at 4.2 Å resolution, we generated 10x100 ns trajectories for a total of 1 ms aggregated simulation time. A constant electric field was applied to drive K þ through RyR2-variants from the luminal-to the cytosolic-side under symmetric concentration [KCl] = 810 mM. The calculated average conductance (635, 606, and 557 pS) fairly agree with experimentalelectrophysiology single-channel measurements (763, 706, and 516 pS), respectively. Also, our simulations highlight important differences between the pores of canonical K þ channels and RyR2. We identified two major cation binding sites at the selectivity filter and the constriction point near the cytoplasmic-vestibule. Finally, we found that mutations at the cytoplasmicvestibule increase the free energy barriers for ion permeation towards the cytoplasmic region, resulting in reduced conductance compared to the WT. This work provides the basis for future all-atom simulations of Ca 2þ permeation to understand the molecular underpinnings of low Ca 2þ /K þ selectivity and higher K þ conductance in RyR2.
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FRET-Based Trilateration Applied to the Mapping of CaM within the Ryanodine Receptor Bengt Svensson, Robyn T. Rebbeck, David D. Thomas, Razvan L. Cornea. Biochemistry, Molecular Biology and Biophysics, Univ. of Minnesota, Minneapolis, MN, USA. We have carried out trilaterations, based on simulated annealing calculations and time-resolved FRET measurements, to map the location of calmodulin (CaM) within the ryanodine receptor (RyR) Ca 2þ channel. Fluorescence lifetime (FLT) detection of FRET allows resolving multiple distances for each FRET pair, which are represented by Gaussian distance distributions fitted to the FRET data. Our improved general trilateration approach takes into account the distance distributions from multiple FRET pairs, and shows the location of the acceptor probe as a probability distribution in the format of an MRC/CCP4format density map. This map can be displayed using common molecular graphics software. A more specialized approach takes into account the fourfold symmetry of the RyR channels in calculating the predicted FRET from a donor with known location to symmetrically located FRET acceptors. Several single-cysteine variants of the 12-kDa FK506-binding protein (FKBP) were labeled with FRET donor (Alexa Fluor 488), and targeted to RyR1 and RyR2. Effective average positions of the donors were calculated from simulated annealing, constrained by the FKBP atomic structure and by the RyR1 and RyR2 cryo-EM maps. Four single-cysteine variants of CaM, two N-lobe and two C-lobe sites, were labelled with fluorescence acceptor (Alexa Fluor 568). FRET from the FKBP donors to the CaM acceptor was measured via FLT detection. The FRET-based trilateration has allowed us to resolve the location of the N-and C-lobes of CaM within the RyR1 and RyR2 cryo-EM maps. A shift in the location of CaM dependent on resting or contracting Sunday, February 18, 2018 115a
